In the family Acetobacteraceae Gillis and De Ley 1980, 1) 10 genera of acetic acid bacteria are presently recognized: Acetobacter Beijerinck 1898, 2) 11, 12) and Granulibacter Greenberg et al. 2006. 13) Of these 10, the genera Asaia, Kozakia, and Neoasaia were described for strains isolated from isolation sources collected in Thailand and Indonesia, Southeast Asia. During the course of studies on microbial diversity in the natural environment of Thailand, we isolated phylogenetically and phenotypically unique acetic acid bacteria on August 17, 2002. This paper proposes Tanticharoenia sakaeratensis gen. nov., sp. nov. for the isolates in the family Acetobacteraceae.
Materials and Methods

Three strains, AC37
T , AC38, and AC39, were used in this study. They were isolated from soil collected at Sakaerat, Nakhon Ratchasima, Thailand by an enrichment culture approach with glucose/ethanol/acetic acid medium, which contained 1.5% D-glucose, 0.5% ethanol (v/v), 0.8% peptone, 0.5% yeast extract, and y To whom correspondence should be addressed. Tel/Fax: +81-54-635-2316; E-mail: yamada333@kch.biglobe.ne.jp * JICA Senior Overseas Volunteer, Japan International Cooperation Agency (JICA), Shibuya-ku, Tokyo 151-8558, Japan; Professor Emeritus, Shizuoka University, Shizuoka 422-8529, Japan Abbreviations: BCC, BIOTEC Culture Collection (BCC), National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology Development Agency, Pathumthani, Thailand; NBRC, NITE Biological Resource Center (NBRC), Department of Biotechnology, National Institute of Technology and Evaluation, Kisarazu, Chiba, Japan; NRIC, NODAI Research Institute Culture Collection Center, Tokyo University of Agriculture, Tokyo, Japan; IFO, Institute for Fermentation, Osaka (IFO), Osaka, Japan; LMG, Laboratorium voor Microbiologie, Universiteit Gent, Ghent, Belgium; ATCC, American Type Culture Collection, Rockville, Maryland, USA; NCIB, National Collection of Industrial Bacteria, Aberdeen, Scotland, UK; DSM, Deutsche Sammlung von Mikroorganismen, Braunschweig, Germany 0.3% acetic acid (v/v), and was adjusted to pH 3.5, among the four kinds of media used. 7, 8, 11, [14] [15] [16] T were used as reference strains.
PCR amplification for 16S rRNA genes was made, and amplified 16S rRNA genes were sequenced and analyzed, as described previously. [16] [17] [18] Multiple sequence alignment was made with the program CLUSTAL X (version 1.8). 19) Distance matrices for the aligned sequences were calculated using the two-parameter method of Kimura. 20) A phylogenetic tree based on 16S rRNA gene sequences for 1,374 bases was constructed by the neighbor-joining method of Saitou and Nei.
21) The robustness of individual branches was estimated by bootstrapping with 1,000 replications. 22) In addition, pair-wise sequence similarities were determined for 1,390 bases.
Chromosomal DNA was prepared as described previously. 11, 16, 17) DNA base composition was determined by the method of Tamaoka and Komagata. 23 ) Levels of DNA-DNA similarity (%) were determined by the fluorometric method, as described by Ezaki et al. 24) Isolated, single-stranded, labeled DNAs were hybridized with DNAs from test strains at 50.0 C for 3 h in 2 Â SSC containing 50% formamide. Fluorescence intensity was measured with Fluoroskan Ascent (Thermo LabSystems, Helsinki, Finland) at wavelengths of 335 nm for excitation and 460 nm for emission. The highest and lowest values obtained in each test sample were excluded, and the mean of the remaining three values was taken as the DNA-DNA similarity value.
Phenotypic characteristics were determined by the methods of Asai et al., 25) Yamada et al., 7, 14) Katsura et al., 26) Lisdiyanti et al., 8) and Yukphan et al. 11, 16, 17) Ubiquinone isoprenologue was determined by the method of Yamada et al.
27)
Results and Discussion
In a phylogenetic tree based on 16S rRNA gene sequences, the three strains, AC37
T , AC38, and AC39, were included within a lineage comprising the genera Asaia, Kozakia, Swaminathania, Neoasaia, Acetobacter, Gluconobacter, and Saccharibacter, but formed a quite different, independent cluster ( Fig. 1) . Pair-wise sequence similarities of strain AC37
T were calculated to be 95.3, 95.8, 95.6, 96.3, 96.5, 95.8, 95.6, 92.5, 92.1, and 94.6% respectively to the type strains of Acetobacter aceti, Gluconobacter oxydans, Acidomonas methanolica, Gluconacetobacter liquefaciens, Asaia bogorensis, Kozakia baliensis, Swaminathania salitolerans, Saccharibacter floricola, Neoasaia chiagmaiensis, and Granulibacter bethesdensis. The sequence similarity was 100% among the three strains. The phylogenetic data obtained above indicate that the three strains are distinguished at the generic level from the abovementioned taxa.
The three strains, AC37 T , AC38, and AC39, had DNA base compositions respectively of 65.6, 64.5, and 65.6 mol % G+C with a range of 1.1 mol %. The calculated DNA G+C contents were higher in the acetic acid bacteria tested (Table 1) .
Labeled DNA of strain AC37 T represented DNA-DNA similarities of 100, 100, 100, and 2% respectively to DNAs from strains AC37
T , AC38, and AC39, and Gluconacetobacter liquefaciens NBRC 12388
T , which was used as a reference strain. When isolate AC38 was labeled, the calculated DNA-DNA similarities were 97 and 100% respectively to strains AC37
T and AC38. Similarly, the DNA-DNA similarity to strain AC37 T was 100% when strain AC39 was labeled. The genetic data obtained above indicate that the three isolates are to be classified in an identical species.
The phenotypic characteristics of strains AC37 T , AC38, and AC39 are described in the genus and the species descriptions.
The three strains were especially unique physiologically in that they showed no oxidation of acetate or lactate, vigorous growth on 30% D-glucose (w/v), and no assimilation of ammoniac nitrogen on D-glucose, D-mannitol, or ethanol. They had Q-10 as a major isoprenoid quinone. They were also unique ecologically, in that they were isolated from soil, differing in this respect from most acetic acid bacteria.
In the acetic acid bacteria, 10 genera are presently described in the family Acetobacteraceae: Acetobacter, Gluconobacter, Acidomonas, Gluconacetobacter, Asaia, Kozakia, Swaminathania, Saccharibacter, Neoasaia, and Granulibacter. The three strains form the 11th genus.
Morphologically, the three strains are discriminated by an absence of motility and of flagellation from peritrichously and polarly flagellated, motile strains of the genera Acetobacter, Gluconobacter, Acidomonas, Gluconacetobacter, Asaia, and Swaminathania (Table 1) . Physiologically, an absence of oxidation of acetate and lactate distinguished the three strains from strains of Acetobacter, Acidomonas, Gluconacetobacter, Asaia, Kozakia, Swaminathania, Saccharibacter, and Granulibacter species. In addition, the three strains are distinguished from strains of the remaining two genera, Gluconobacter and Neoasaia. Growth on 30% D-glucose (w/v) was found in the three isolates but not in Gluconobacter strains, and a water-soluble brown pigment was intensely produced in the three isolates but not in the Neoasaia strain. Characteristics differentiating the three strains from the Neoasaia strain were found additionally in weak growth on glutamate agar, dihydroxyacetone production from glycerol, and an absence of assimilation of ammoniac nitrogen in the presence of D-mannitol ( Table 1) .
As described above, the three strains, AC37
T , AC38, and AC39, are phylogenetically, genetically, chemotaxonomically, and phenotypically discriminated at the generic level from strains of species of the abovementioned 10 genera, and should be classified in a separate genus with a single species ( Table 1) . The name Tantichroenia sakaeratensis gen. nov., sp. nov. is therefore proposed for the three strains. S. salitolerans strain PA51 T (AF459454)
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T. sakaeratensis strain AC37 T (AB304087)
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T. sakaeratensis strain AC39 (AB304089)
Ac. methanolica LMG 1668 T (X77468)
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St. humosa DSM 5900 T (AJ535710) T , AC38, and AC39 Based on 16S rRNA Gene Sequences. The phylogenetic tree was constructed by the neighbor-joining method. Stella humosa DSM 5900
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Characteristics are the same as those described for the genus. The type strain is AC37
T (= BCC 15772 T = NBRC 103193 T ). The DNA base composition of the type strain is 65.6 mol % G+C. Strains were isolated from soil. 7) and h Lisdiyanti et al.
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